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Section I – General Information  

Purpose of O&M Manual 

This Operations and Maintenance Manual (O& M Manual) provides information and 

guidance for those charged with maintaining and operating the Madsen Creek Flow and 

Water Quality Control Pond.  Proper operation and maintenance of the flow control and 

water quality facility will ensure this facility will have the desired effect on the Northwest 

Tributary and West Tributary of Madsen Creek as well as the main stem of Madsen Creek. 

Project Location 
The pond is located on property owned by King County but within a 650-foot-wide 

Bonneville Power Administration right-of-way.  The Madsen Creek Flow and Water Quality 

Control Pond is located at the head of the Northwest Tributary ravine of Madsen Creek, a 

tributary to the Cedar River.   

Madsen Creek Flow and Water Quality Control Pond is approximately 3.3 miles east of the 

State Route 167 and Interstate 405 Interchange in Renton, Washington in King County.   

 Drive 1.7 miles north on Interstate 405 from the interchange.   

 Take Exit 4B and go east 2.2 miles on State Route 169 (Maple Valley Highway).   

 Turn south at 140
th

 Way Southeast and go approximately 0.9 miles.   

 Turn left onto an access road with a gate.  This is the entrance to the Madsen Creek 

Flow and Water Quality Control Pond. 

Purpose of Project 
The West Tributary and Northwest Tributary of Madsen Creek have suffered damaging 

effects of flooding and erosion on a regular basis.  The pond provides flow control and water 

quality treatment to mitigate damage to Madsen Creek brought on by urban development 

prior to regulations that provided for any treatment of stormwater runoff.    

The pond will receive stormwater runoff from West Tributary and Northwest Tributary 

drainage basins, a contributing area of 67.5 acres.  The 67.5 acres is comprised of two sub-

basins, 19 and 15, as identified in Figure 1.1.1 in the Madsen Creek – West Basin Water 

Quality Improvement Engineering Design Report (King County, February 2005).  Runoff 

from Sub-basin 19 flows into the Northwest Tributary of Madsen Creek.  Runoff from Sub-

basin 15 currently flows into the West Tributary of Madsen Creek.  Flows from Sub-basin 15 

are conveyed to the pond through a bypass line. 

The pond discharges flow rates equal to those that existed in forested, pre-development 

conditions of the combined sub-basins and are directed to the Northwest Tributary of Madsen 

Creek.  The facility is one of the key elements identified in the Cedar River Draft Basin and 

Nonpoint Pollution Action Plan to filter pollutants and sediments, stabilize large organic 

debris and streambed loads, and reduce peak flow conditions within the stream systems. 
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Madsen Creek Flow and Water Quality Control Pond Description 
The flow and water quality control pond is owned and operated by King County Department 

of Natural Resources and Parks (DNRP) Water and Land Resources Division (WLRD) 

Stormwater Services Section and under the jurisdiction of the Washington State Department 

of Ecology Water Resource Program Dam Safety Office (DSO). 

The Madsen Creek Flow and Water Quality Control pond is a 4.8 acre facility impounding 

27.6-acre-foot at maximum pool depth for detention and water quality.  The pond is designed 

to a Level 2 performance standard as outlined in the 1998 King County Surface Water Design 

Manual.  This performance level requires the durations of flows greater than 50 percent of 

the 2-year flow up to the 50-year flow to be equal to those that existed for pre-development, 

forested conditions.  This standard also maintains the pre-development peak flow rates for 

the 25-year runoff event. 

The pond provides 1.5 feet of dead storage for water quality and incorporates vegetation.  

The facility consists of two cells, a flow control with overflow system, a conduit system, a 

filter diaphragm and drain system for seepage control, and a 26-foot-wide emergency 

spillway.  

The pond has a homogeneous earthfill type embankment with an 18-inch thick liner and filter 

diaphragm and drain system.  Along the north perimeter of the pond, the berm height is 13 

feet and the crest length and width is 800 feet and 20 feet, respectfully. The facility’s control 

system includes a 96-inch, Type II catch basin with a baffle wall and a bird cage.  Two steel 

plated sluice gates and a steel plate are installed on the concrete baffle wall to provide flow 

control.  The bird cage is the secondary overflow to the baffle wall.  

A second 96-inch, Type II catch basin is located on the downstream face of the berm and acts 

as an energy dissipater prior to flow discharging onto the 9-foot wide, 12-foot long, and 2.5-

feet thick gabion pad mattress.  The second catch basin was also installed if future 

construction is needed.  Possible future construction would encompass tying into the catch 

basin with high-density solid wall polyethylene (SWPE) pipe and structures to direct the 

flows overland if further degradation of the Northwest ravine continues. 

The spillway is located on the northeast area of the pond, near the flow control system.  It is 

20 feet wide and 26 feet in length.  It is the tertiary overflow to the birdcage and baffle wall.  

Additional project information is provided in the Project Data Sheet at the end of this section. 

 Low-Permeable  Liner 

The pond interior bottom and slopes are lined with a mix of on-site-derived glacial till and 

imported clay or silt.  The minimum thickness for the liner during installation was 18 inches.  

The liner was deemed acceptable by the on-site geotechnical engineering subcontractor 

(Phase 1; Shannon & Wilson, 2007) and by King County Road Services Division, Materials 

Laboratory (Phase 2, 2008).  No recommendations for regular inspection and maintenance of 

the liner were suggested.  However, inspection was recommended following seismic events:  

Slumped or cracked material should be regraded and cracks sealed with blended bentonite 

and soil, or a soil-bentonite slurry or mud (Shannon & Wilson, Geotechnical Report, Madsen 

Creek Detention Pond, August 2002). 
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PROJECT HISTORY 
The pond was designed for DNRP Wastewater Treatment Division (WTD) by Willis 

Mansfield and Rachel Berryessa, P.E., of WLRD Capital Projects Section under the direction 

of Don Althauser, P.E. in 2004.  The pond was constructed in two phases.  The first phase 

was constructed in 2005 by Coluccio Construction Company.  The first phase consisted of 

excavating nearly 21 acre-feet of the pond, constructing the berm with the liner and filter 

diaphragm and drain, and installing the flow control with overflow system, the conduit 

system and the emergency spillway. 

In 2007, King County Department of Transportation Road Maintenance Services (RMS) 

began excavating the remaining 7 acre-feet pond and installing the associated liner.  In 2008, 

the work was completed.  RMS also constructed the ditch access road and south perimeter 

road, and installed the sluice gates and plate.  The Washington Conservation Corp installed 

the landscaping plants in the fall of 2008. 

OPERATING AND MAINTENANCE PERSONNEL RESPONSIBILITIES 
The facility will be maintained by the King County Department of Natural Resources and 

Parks, Water and Land Resources Division, Stormwater Services Section.  Inquiries 

regarding the project operation or maintenance can be forwarded to Ken Krank, Supervising 

Engineer at 206-296-8172.  In the event of an emergency, call the King County Stormwater 

Services Complaint Line at 206-296-1900 or Road Services Division at 206-296-8100. 

 

Overall Responsibility for Project   Curt Crawford, P.E., Section Manager 

       King County WLRD (206) 296 – 8329 

 

Operation at Dam     Ken Krank, P.E., Supervising Engineer 

       WLRD (206) 296 – 8172 

 

Setting Pond Levels and Releases   Ken Krank, P.E., Supervising Engineer 

       WLRD (206) 296 – 8172 

 

Inspections and Monitoring    Ken Krank, P.E., Supervising Engineer 

       WLRD (206) 296 – 8172 

 

Routine Maintenance Work    Ken Krank, P.E., Supervising Engineer 

       WLRD (206) 296 – 8172 

 

Stormwater Services Complaint Line   206-296-1900 
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Project Data Sheet 
 

General 

 

State I.D. #:        KI08-1862   

Owner and Operator:      King County DNRP/WLRD  

Location:        NE 27, T23, R5.  Thomas Bros. 656J6   

Construction Date(s):        Phase 1 (2005); Phase 2 (2007-08)    

Purpose of Project:       Flow and water quality control  

Downstream Hazard Classification:     1A    

 

 

Reservoir 

 

Watershed:        Cedar River   

Drainage Area (Acres):      67.5    

Surface Area at Spillway Crest 

(Elev. 441.5 ft. NVGD)      130 ft
2
    

Active Storage at Spillway Crest:     16.3 ac-ft   

Active Storage at Dam Crest:      26.1 ac-ft   

(Elevation: 443.0 ft) 

 

Madsen Creek Flow and Water Control Pond Dam 

 

Type (e.g., earthfill, concrete):    Compacted earthen berm  

Structural Height:       13 ft    

Design 100-year Water Surface:     440.7 ft   

Design 100-year reservoir depth:     10.7 ft    

Design Freeboard above 100-year depth:    2.3 ft    

Crest Elevation:       443.0 ft   

Crest Length:        800 ft    

Crest Width:        20 ft    

Upstream Slope:      6:1 transition to 3:1   

Downstream Slope:       2:1    

 

Emergency Spillway 

 

Type:       Turf-reinforced mat/rip-rap channel  

Location:       North-eastern side of pond  

Crest Elevation:        441.5 ft   

Dimensions of Spillway:     26 ft x 1.5 ft (10:1 side slopes)  

Spillway length:        60 ft    

Discharge Capacity at 0.5 ft:      34.05 cfs   

Discharge Capacity at 1.5 ft:      224.09 cfs   
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Outlet Works 

 

Type:        Combined overflow/control structure 

Location:       North-eastern side of pond   

Controls:       Baffle with notch/two sluice gates  

Control structure 36” outlet pipe:     75 cfs    

Birdcage overflow elevation (primary):    441.2 ft   
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Section II – Project Operation  

The primary purpose of the Madsen Creek Flow and Water Quality Control pond is to detain 

summer low flows in the vegetated portion of the pond in an effort to improve water quality 

and to regulate storm flows to reduce downstream peak flows.  This section provides details 

of how various elements of the Madsen Creek Flow and Water Quality Control pond are to 

be operated.  Design details are presented in the Madsen Creek – West Basin Water Quality 

Improvement Engineering Design Report (King County, February 2005). 

Operating Instructions of Equipment 
This manual provides instructions for operating all mechanisms associated with the Madsen 

Creek Flow and Water Quality Control pond.  There are no inflow controls.  Outflow 

controls are: 

Manually Operated Slide Gates 

Two sluice gates are installed in the facility’s 96-inch, Type II catch basin located on the 

upstream side of the berm.  This control structure contains a baffle wall and is topped by a 

bird cage overflow structure.  The sluice gates and a plate are installed on the concrete baffle 

wall.  The gates and plate are used to regulate flow and are set at a designated opening 

height/elevation to release flows as listed above in Table 1.  Normal operating conditions are 

summarized in Table 2.  

The sluice gates are manually operated by a non-geared (non-rising stem) handwheel.  

Clockwise rotations enlarge the opening and counter clockwise rotations will close the 

opening. 

Table 2  Sluice Gate Operating Parameters 
Parameter Lower Gate Upper Gate Notch 

Closed Gate Gauge 
Position1 0 0 n/a 

Normal Operation, 
Opening Height (ft) 0.12’ (1.4”) 0.50’ (6.0”) 0.5’ (bolted steel 

plate is 7.2” high2) 
Normal Operating 
Gauge Position 1.4 6.0 n/a; 0.5’ fixed height 

Notes: 
1. At gauge position  ‘0’, the gates are closed.  Gauge positions are graduated in inches. 
2. The fixed normal operating notch height is 0.5’.  Notch height can only be changed by bolting on a shorter plate.  The total 

notch size without a plate is 1.1’ high by 0.5’ wide.  See Plans in Appendix A. 
 

Note:  Should a handwheel become difficult to turn, particularly when a gate is near closure, do NOT 

force the wheel in the close direction.  Reverse the wheel to reopen the gate, then attempt to re-close 

the gate.  In no case should the wheel be forced toward the closed position with more than normal 

effort.  Should resistance to closure occur, stop closure of the gate when resistance begins and seek 

professional assistance. 
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SLIDE GATES – EMERGENCY OPERATION 

Emergency operation or opening of the lower sluice gate is required when lowering of the 

pond’s water surface elevation is necessary to relieve hydrostatic pressure on the dam, such 

as during a potential piping failure of the embankment.  The gate should be fully opened and 

reservoir drained as quickly as possible as Madsen Creek (Northwest Tributary) will allow. 

 Emergency operation of the upper sluice gate is NOT recommended during dangerously 

high water surface levels.  The primary outflow pipe will likely already be flowing at 

maximum capacity and opening the slide gate will not increase discharge. 

 

Plate Attached to Notch 

No operation required (see Table 2).
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Section III –Maintenance 

Element                              Frequency                                  Description 

 

Dam Embankment 

 

Vegetation & Litter 

Control  

 

 

 

 

 

 

 

 

 

Burrowing Animal 

Control 

 

 

 

 

 

 

 

Crest Roadway & 

Design Elevation 

 

 

 

 

 

 

 

 

 

 

Upstream Face 

Protection 

 

 

 

 

 

Erosion Control on 

Downstream Face 

 

 

 

 

 

 

Annually 

 

 

 

 

 

 

 

 

 

 

Quarterly 

or as 

needed 

 

 

 

 

 

 

Annually 

 

 

 

 

 

 

 

 

 

 

 

Annually  

 

 

 

 

 

 

Annually 

 

 

 

 

 

 

 

Cut grass at least annually or more frequently to allow 

visual surveillance of the embankment surfaces.  Maximum 

grass height should not exceed eight inches. 

 

Remove small trees and brush.  DO NOT REMOVE 

TREES LARGER THAN SIX INCHES IN 

DIAMETER WITHOUT ADVICE FROM A 

PROFESSIONAL ENGINEER.  
 

 

 

Repair animal burrows by compacting fill into the 

excavated areas.  If the burrowing is extensive, seek the 

advice of a qualified engineer. 

 

Eliminate the burrowing animals to alleviate the problem 

for the long run. 

 

 

 

Maintain gravel roadways.  Regrade eroded areas.  Add 

gravel as needed. 

 

Maintain the design elevation of unimproved crest surface 

by leveling and grading the crest to design specifications.  

Fill any ruts or minor depressions.  Monitor for 

deterioration or subsidence.  See Section V. 

 

Inform engineer of any cracks or subsidence in the 

embankment or emergency spillway. 

 

 

Repair voids in the slopes by adding and compacting 

appropriate material. Maintain the upstream face by 

regrading the slope to original grades.  If regrading is 

extensive, seek the advice of a qualified engineer. 

 

 

 

Repair erosion gullies by removing loose material and 

replacing them with compacted fill.  Gravel and rock or 

planted grass should be added as appropriate. 
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Toe Drain 

 

 

 

 

 

 

Seepage 

 

 

 

 

 

 

 

 

 

Pond Liner 

 

Low Permeable 

Clay Liner 

 

 

 

Annually 

or during 

large 

storms 

 

 

 

Annually 

or during 

large 

storms 

 

 

 

 

 

 

 

 

Annually 

 

Or 

 

Following 

large storm 

and 

seismic 

events 

 

Toe drain from Station 7+30 to 9+00.  Inspect for, and 

repair, any slumping, erosion, and other visual deformation 

along toe (see “Erosion Control on Downstream Face”).  

Report any toe drain discharge to the Supervising Engineer 

for dam operation. 

 

 

Report any seepage to the Supervising Engineer for dam 

operation for additional evaluation.  Record seepage 

locations and quantities at the downstream toe, the berm 

embankment face, the downstream abutment, and 

downslope of the toe.  Inspect for wet and/or soft areas, or 

other evidence of seepage forming.  Record on Data Form 

in Appendix D. 

 

 

 

 

 

Where possible, inspect integrity of liner, especially 

following large storm events and seismic events, including 

detailed observations of any slumps and cracks. 

 

Liner material that has slumped or cracked should be 

regraded and cracks sealed.  Possible repair strategies 

include pouring or placing a soil-bentonite slurry or mud in 

cracks, or sealing compromised areas with soil blended 

with bentonite or acceptable low permeable materials.  

Repair should be coordinated with the Supervising 

Engineer in charge of dam operation and King County 

Road Maintenance Services, Materials Lab personnel. 
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Element                              Frequency                                  Description 

 

Flow Control 

Structure 

 

96-inch Concrete 

CB 

 

 

 

 

 

 

Concrete Baffle 

Wall 

 

 

 

Sluice gates 

 

 

 

 

 

 

 

Steel Plate 

 

 

 

 

 

 

Bird Cage 

Overflow 

 

 

 

 

 

 

 

 

 

 

 

Annually 

 

 

 

 

 

 

Annually 

 

 

 

 

As 

specified 

 

 

 

 

 

 

 

Annually 

 

 

 

 

 

 

Annually 

 

 

 

 

Make repairs to surfaces and joints, including: 

 Repairing minor cracks with an adhesive or epoxy 

injection; 

 Patching spalled areas with a bonding agent. 

 

 

 

Make repairs to surfaces and joints.  (Refer to above on 

maintaining concrete features) 

 

 

 

Test gates for proper operation and leakage (Table 2). 

 

Gates are to be maintained according to the manufacturer’s 

instructions.  Follow guidelines specified by the 

manufacturer.  Refer to Appendix B. 

 

 

 

 

Remove mineral deposits as needed, and restore corroded 

metal to original condition by welding on new material. 

 

 

 

 

 

Remove mineral deposits as needed. 

Make repairs to entrances. 
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Element                              Frequency                                  Description 

 

Spillway Channel  

 

 

Erosion Control 

 

 

 

 

 

 

 

 

Spillway Channel 

 

 

 

      Energy Dissipater 

(Type II Catch 

Basin) 

 

Gabion Baskets 

 

 

 

Inlet/Outlet 

Works 

 

HDPE Conduits 

 

 

 

 

Trashrack 

 

 

96-inch CB 

 

 

 

 

 

Annually 

& after 

floods 

 

 

 

 

 

 

Annually 

 

 

 

Annually 

 

 

 

Annually 

 

 

 

 

 

 

Annually 

 

 

 

 

 

Annually 

& after 

floods 

 

 

Annually 

 

 

 

 

Turf Reinforcement Mat (TRM) is to be repaired/replaced in 

accordance with the specifications in Appendix C.  In 

addition, for acceptable replacement TRM products, refer to 

Appendix C.   

 

Grass should be added as appropriate to the damaged area to 

prevent future erosion. 

 

 

Remove any obstructions or debris from the spillway channel. 

 

 

 

Remove visible obstructions. 

 

 

 

Replace rock and repair gabion baskets, which have been 

vandalized.  Reinforce gabion baskets with concrete slurry if 

wire basket has corroded. 

 

 

 

 

Inspect conduit for leakage or other significant problems (see 

“Seepage”). 

 

Inspect entire conduit interior either manually or via remote 

control camera as needed.  Repair or reline as needed. 

 

Remove all debris from trashrack and spillway opening. 

 

 

 

 

Refer to previous section on maintaining catch basins. 
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Section IV – Inspection  

 

King County-maintained facilities that have been identified as having a potential downstream 

hazard condition sufficient to warrant an Emergency Action Plan will require detailed annual 

dam safety inspections.  See Appendix D for Dam Safety Annual Inspection Forms.  The 

completed annual inspection forms shall be appended to the original Operations and 

Maintenance Manual kept in the Stormwater Services facility folder.  Additionally, RMS will 

do a pre-storm survey to ensure that all pipes, trashracks, and flow paths are free of debris 

when a significant storm is expected.  The general plan for dam features to be inspected is as 

follows. 

Inspection Plan 

 

Annual 

Annual maintenance refers to the scheduled yearly inspection and maintenance. 

 

1. Lawn, vegetation, and litter removal 

2. Make Required Changes in Gates 

3. Visually Examine Condition of: 

a)  Dam Crest (survey, See Section V) 

b) Upstream and Downstream Faces 

c) Spillway Channel 

d) Outfall Pad and Structures 

e) Trash Rack 

f) Security and Safety Devices 

4. Check Spillway Channel for Debris 

5. Check Foundation Seepage Area (toe drain area, See Section III) 

6. Record Pertinent Information on Inspection Forms in Appendix D 

7. Check pond inside slopes and bottom for slumps, cracks, or other unusual grade 

changes to indicate possible failure of pond liner (See Section III) 

 

Emergency (See EAP) 

Emergency maintenance refers to the inspection and repair required following severe storm 

events, vandalism, or earthquakes. 

 

1. Perform detailed inspection of all project elements listed in the annual maintenance 

checklist (See Appendix D). 

2. Test operate all gates through a complete cycle. 

3. Inspect spillway and outlet energy dissipater. 

4. Test operate all backup operating equipment. 

5. Survey observed settlement on dam crest (See Section V). 

6. Check Observation Well Groundwater Depth. 

7. Review and update Emergency Action Plan (EAP). 
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Any problems or changing conditions noted during the annual inspection should be reported 

to the Stormwater Services Section.   Any needed Work Request Authorizations for this 

facility will be prepared by the Stormwater Services Section.  Maintenance work is typically 

performed by the Roads Division Special Operations Unit, (206) 296-8100.  Copies of 

completed Inspection Forms are to be inserted in Appendix E.  Copies of Work Requests and 

completed Work Authorizations returned from Roads are to be inserted in Appendix F of the 

original Operations and Maintenance Manual.  
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Section V – Instrumentation and Monitoring 

Madsen Creek Flow and Water Quality Control Pond has no instrumentation to monitor 

discharge or reservoir water levels.  However, one observation well to monitor groundwater 

levels is located on the downstream side of the berm. 

Crest Elevation/Settlement Monitoring 

On a biennial basis (or following an event that exceeds an elevation of 440.7 feet, i.e. top of 

the concrete baffle in the control structure), monitor crest elevations for surface settlement.  

Using an automatic surveying level or total station, take crest elevations using Point No. K.C. 

GPS RCKC 3930 as a backsight reference.  Point 3930 consists of a rebar and cap and is 

identified by the following coordinates (shown on Drawing C11 of Plans in Appendix A): 

Northing = 169943.967; Easting = 1315664.676; Elevation = 443.59 (datum) 

Collect elevation measurements along the top of the crest at 50-foot intervals.  Extend the 

measurements at least 150 feet to the northwest of the spillway and 100 feet to the southeast 

of the spillway (along the embankment centerline).  Measurements should also be collected 

at observed areas of obvious settlement.  The elevation of the top of the berm should be 

approximately 443.00. 

Record measurements and settlement locations relative to the spillway (on 

Settlement/Movement Monitoring data form in Appendix D).  Compare results to past 

surveys and consult the Supervising Engineer in charge of dam operation if the berm crest 

exhibits a change in local elevation at any monitoring point. 

Downstream Groundwater Level Monitoring Point 

Observation well B-3 is located at Latitude N47.4592 degrees and Longitude W122.1466833 

degrees (corresponding approximate coordinates: Northing = 170275.188, Easting = 

1315531.886), approximately 130 feet north-northeast of the flow control/primary overflow 

structure (see Figures in Appendix G).  In the event of vegetation overgrowth, the well point 

can be located by GPS.  The approximate location of an access trail is depicted in Appendix 

G. 

For emergency inspections, using a down-hole electronic water level meter, measure depth to 

water surface.  The top of casing is located at approximately 435 ft. elevation and is about 

three feet above the ground surface.  The well construction log (AFM780) is attached in 

Appendix G.  Record information on Observation Well Data Form in Appendix D and report 

water levels to the Supervising Engineer in charge of dam operation.  High water levels may 

require a purge (redevelopment to clear the filter pack and screen) and remeasure to evaluate 

subsurface hydraulic conditions and their relationship to dam water levels and condition of 

the bottom liner.  High groundwater levels do not necessarily indicate an issue with the dam. 
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Section VI – Permits, Permanent Easements, and Agreements 

Below is a list of permits required and obtained for the construction of the Madsen Pond. 

A copy of the permits can be found in Appendix H. 

 

 Stormwater General Permit for Construction Activity.  Washington State Department of 

Ecology. 

 

 Clearing and Grading Permit.  King County Department of Development and 

Environmental Services. 

 

 Dam Safety Permit.  Washington State Department of Ecology. 

 

A copy of the agreement with the Bonneville Power Administration can be found in 

Appendix I. 
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Section VII – Updating 

 

This O&M Manual should be reviewed and updated annually by Ken Krank, Supervising 

Engineer, of the King County Department of Natural Resources and Park, Water and Land 

Resources Division.  Elements to be updated include: 

 Names and phone numbers of operating personnel 

 Alterations to project data due to changes at the dam 

 Changes in operation and/or maintenance procedures 

 Increase/decrease the frequency of maintenance routines based on recent performance 

Updated information should be distributed to copies of O&M Manual located at: 

 Dam Site 

 Dam tender’s personal copy 

 Washington State Department of Ecology, Dam Safety Section 
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Sluice Gate Drawings and O&M Manual 
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INTRODUCTION 

 
 
Golden Harvest, Inc., Golden Gates™ has developed a complete line of aluminum and stainless steel gates 

for distribution worldwide.  These products, based on extensive experience in all types of environments, are 

the results of intensive research, computer, lab, field testing and analysis. 

 

Golden Harvest, Inc.'s, Golden Gate's, Operation and Maintenance Manual, was created, to give information 

to all personnel, (engineers, contractors, operators, and installers) who will be affected with the operating, 

maintaining and installing of this equipment. 

 

Every precaution is taken at the factory to insure that superior quality equipment is shipped.  However, we 

cannot be accountable for damage caused by vandalism or negligence after shipping or improper 

installation of the equipment. Therefore, the information in this manual is Golden Harvest, Inc., Golden 

Gates TM recommended procedures for handling, storage, installation, adjustment, and initial operation for 

the related equipment and operating mechanisms to be used in conjunction with the approved installation 

drawings furnished by Golden Harvest, Inc.  If appropriate care and accuracy are observed in the field when 

installing Golden Harvest, Inc., Golden Gates TM, they will operate as designed at optimum efficiency. 
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AUTHORIZED PARTS AND SERVICE 
 

For service, parts, and/or warranty repair, please contact: 
     Golden Harvest, Inc  
     PO Box 287 
     Burlington, WA 98233  
 
     Phone: (360) 757-4334 
         Fax: (360) 757-1135 
 
 
 
 
Please reference the Golden Harvest Job # 07-0780 in all correspondence regarding this job 
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OPERATOR SAFETY 
 
Golden Harvest Inc. does not have specific instructions beyond basic plant safety practices for its products. 
 
_______________________________________________________________________________________________ 
 
 
SPARE PARTS LIST 

 
Golden Harvest Inc. doesn't have any "high wear" parts on this equipment, therefore, no spare parts are 
recommended. 
 
 
 
 
 
PARTS LIST 
 
The parts list for each gate is located on the corresponding drawing. 
 
______________________________________________________________________________________ 
 
 
SPECIAL TOOLS 
 
No special tools are required to install or maintain Golden Harvest gates. 
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ADJUSTMENT OF GATES WITH P-SEALS 
 

ADJUSTING: 

Check the clearance between the seal and the head following installation with a .002 feeler gauge.  Gauge 

should not pass at any point around the seal perimeter. 

 

SPECIAL INSTALLATION NOTE: 

Any dual operated or wide (60" or over) weir or slide gate  

'P' seals are to be adjusted after installation of gate to wall. 

 

TO ADJUST P-SEAL: 

1. Loosen P-Seal retainer bolts. 

2. Force P-Seal retainer and P-Seal against head. 

3. Tighten P-Seal retainer bolts. 

 

REPLACEMENT OF P-SEALS: 

 To replace worn or damaged P-Seal's 

1. Remove P-Seal retainer bolts. 

2. Remove P-Seal retainer and P-Seal. 

3. Place new P-Seal on spigot. 

4. Place P-Seal retainer over P-seal tail. 

5. Replace P-Seal retainer bolts. 

6. Force P-Seal retainer and P-Seal against gate head and  tighten P-Seal retainer bolts. 
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SLIDE/WEIR GATE INSTALLATION CHECK LIST AND INITIAL OPERATING INSTRUCTIONS 

 
 
AFTER INSTALLING SLIDE GATE AND BEFORE INITIAL OPERATION CHECK THE FOLLOWING: 
 
1. Check guide frame for proper alignment. 
 
2. Check to make sure stem guides and brackets are properly installed and securely fastened. 
 
3. Clean and lubricate stem threads. 
 
4. Clean the gate slide, guides, seals and invert of all foreign material. 
 
5. If P-seals are used, clean contact area and adjust seal. 
 
6. Adjust stop nut to within 1/16" of the top of lift nut and lock in place. 
 
7. Install stem cover if required. 
 
8. If gate does not operate smoothly or shows excess leakage, see SLIDE GATE TROUBLE 

SHOOTING SECTION for remedy. 
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SLIDE/WEIR GATE TROUBLE SHOOTING 
 
 
 
 

PROBLEM REASON SOLUTION 

HARD TO OPERATE Warped or distorted guides 
Loosen anchor bolt nuts, shim gate to true 

plane.  Place non-shrink grout between 
guides and wall 

 Foreign material in guide grooves Remove foreign material from guide 
grooves. 

 Dry or dirty stem threads Clean thoroughly and grease with 
recommended lubricant 

 Gates with dual stems: Head 
operating unevenly 

Disconnect couplings on interconnecting 
shaft.  Rotate hoist until gate head is level.  

Reconnect couplings. 

LEAKAGE – SIDES Guides warped or distorted 
Loosen anchor bolt nuts, shim gate to true 

plane, place non-shrink grout between 
guides and wall 

 Foreign material wedged between 
head and guide Remove foreign material from guides 

 P-seal out of adjustment Loosen seal retainer bolts and force seal 
out until contact with head.  Tighten bolts. 

LEAKAGE – BOTTOM OF 
GATE Foreign material on or around seal Remove foreign material. 

LEAKAGE – TOP OF 
GATE 

Over tightening operator in closed 
position 

Limit operator, force to 40 lbs of pull.  
Make sure stop nut is properly installed. 
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EQUIPMENT MAINTENANCE 

 

 

GATES: 

No maintenance other than periodic cleaning and operation of the sluice or slide gates is required.  (Gates 

should be operated every three months. 

 

OPERATORS: 

At least twice a year all grease fittings on manual operators should be lubricated with a small amount of 

heavy duty grease.  (See lubrication chart) 

 

OPERATING STEMS: 

To insure proper operation and life of operating stems and lift nuts, it is very IMPORTANT THAT 

OPERATING STEMS ARE CLEANED AND GREASED EVERY SIX MONTHS.  To help keep stem and lift 

nuts clean, the use of stem covers are recommended. 

(For recommended grease see lubrication chart) 

 

NON-RISING STEM GATES: 

Because non-rising stem lift nuts are normally submerged in water or sewage, the stem threads may 

become coated with grit.  This will cause excessive wear on stem threads and lift nut.  Therefore, the 

following maintenance program is required: 

1.  The stem and lift nut must be kept clean and greased. 

2.  The lift nut should be removed once a year and inspected for wear.  If excessive wear is evident the lift 

nut should be replaced. 
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LUBRICATION 
 

 

OPERATORS: 

 At least twice a year all grease fittings on manual operators should be lubricated with a small 

amount of heavy duty grease.  (See lubrication chart). 

 

OPERATING STEM: 

 To insure proper operation and life of operating stems and lift nuts, it is very IMPORTANT THAT 
OPERATING STEMS ARE CLEANED AND GREASED EVERY SIX MONTHS.  To help keep stem and lift 
nuts clean, the use of stem covers are recommended.  (For recommended grease see lubrication chart). 
 
 
 
LUBRICATION CHART 
 

OPERATORS: 

Mobilgrease Special* 

Lubriplate #630-AA* 

Chevron R.M.P. Heavy Duty Grease EPNLGI2* 

Unocal Megaplex XD-2* 

 

STEMS: 

Lubriplate #630-2* 

Shell Alvania 2-EP* 

Mobilox 2-EP* 

Valvoline Val-Lith 2-EP* 

Chevron Ultra Duty Grease EP-2* 

Unocal Unoba EP-2* 

 

*If food grade grease is required use high quality food grade grease intended for use in potable water 

 

 

 

 

 

 

 

 

 

 
 
 







Appendix C 

Turf Mat Specifications 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 











































Appendix D 
Annual Inspection Checklists and Maintenance Standards for Drainage Facilities 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 













DAM NAME:  ___________________________________________________________

OWNER NAME: _________________________________________________________

SURVEY 

LOCATION/STATION 

NO.[1]
DATE ELEVATION (ft) TOTAL SETTLEMENT

LATERAL 

DISPLACEMENT AND 

DIRECTION PERSONNEL

A2+50 (begin)

A3+00

A3+50

A4+00

A4+50

A5+00

A5+50

A6+00

A6+50

A7+00

A7+50

A8+00

A8+41.2 (spillway)

A9+00

A9+50.6 (end)

[1] Sheet C11 in plan set, Appendix A for constructed berm elevations and station location.

SETTLEMENT/MOVEMENT MONITORING DATA



DAM NAME:  ___________________________________________________________

OWNER NAME: _________________________________________________________

DATE LOCATION

FLOW RATE 

(gpm)

CLARITY (Clear, 

Cloudy, or Muddy)

RESERVOIR 

ELEVATION (ft) OBSERVER

DATA FORM FOR SEEPAGE



DAM NAME:  ___________________________________________________________

OWNER NAME: _________________________________________________________

Date Location

Elevation Top 

of Casin

(ft)

Depth to 

Water* (ft)

Equivalent 

Water Surface 

Elev. (2 - 3)

Previous 

Elevation (ft)

Change in 

Elevation (4 - 

5)

Reservoir 

Elevation 

(ft)

(0) (1) (2) (3) (4) (5) (6) (7)

Comments:______________________________________________________________________________

________________________________________________________________________________________

*dry, write "DRY".  If frozen, write "FROZEN".

OBSERVATION WELL DATA FORM



































Appendix E 

Completed Annual Dam Safety Inspection Checklists 



Appendix F 

Work Authorizations (Requests and Completed) 

 



Appendix G 

Observation Well B-3 Location and Construction Details 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





-122.1466833, 47.4592

-122.146783333, 47.45885

Access trail to
Observation

Well B-3

Observation Well B-3

Top of Bird Cage:
Outlet Control Structure

25 0 25 50 75 10012.5 Feet

Approximate Latitude-Longitude of Observation Well B-3

N





Appendix H 

Permits 

 

 

































Appendix I 

Permanent Easements and Agreements 
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